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@ Superabsorhent foam composition. 

@ Superabsorbent foams, such as polyurethane or polyisocyamirate resins, may be produced by 
Incorporating superai>sorbent materials, such as fitTers or powdeis, into a conventional foam formu- 
lation, optionally in the presence of alkylene carbonate, such as propylene cartionate. The superat^r- 
bent polyurethanes may be used in conventional tbam applications, sudi as sponges, personal hygiene 
products, diapers, etc., where high absort}en<^ of liquids is desired. Particularly suitable superabsor- 
bent materials are Fibersori)® SA Superabsorbent Polymers, whidi include the confH>osaions of: (a) an 
aqueous polymer containing at least 25 mole percent recurring units of an a,^-unsaturated nwnomer 
having in its molecule at least one or two cartoxyf groups or at least one or two other groups 
convertii^e to cstoxyt groups, wrth (b) from about 0.1 to about 10 total parts by weight of at least ne 
reactive compound per 100 parts t>y weight ctf the partially neutralized aqueous polymer composition, 
the reactive compound being a water soluble compound bearing a reactive group from the group 
consisting of an amine group, a hydroxyf group and mbdures thereof. 
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Field of the Invention 



The invention relates to the synthesis of polyurethane compositions and methods for making the same, 
and in one aspect, is more particulariy related to polyurethane compositions having enhanced absorbency 
properties. 

Background of the Invention 

Polyurethane foams, formed ty the reactfon of a poiyisocyanate with a jwlyhydroxyl-containing compound 
In the presence of a suitable catalyst, are widely accepted as padding materials for cushfons in furniture, auto- 
mobaes and the like. Polyurethane foams are also used in sponges and for other uses that require high liqukl 
absoiption properb'es. such as specialty packaging and personal care and hygiene items, including highly 
absorbent diapers. Polyisocyanurate foams, made with a different catalyst to increase cross-linking relative to 
polyurethane foams, are often used as insulation in the bunding and constructfon industry. 

Non-polyurethane water absortient polymer compositions are known in the art Fa- example. U.S. Pat No. 
4.705,773 teaches a water-Insoluble, waternswetlable polymer composition comprising a copolymer of styrene 
and maleic anhydride and a multi-ami block copolymer of styrene and ethylene oxide. Sugar-containing wa- 
ter-absorbing compositions which faaTrtate fiber formation include copolymere <rf recurring units of at least one 
a,p-unsaturated monomer and rccuning units of at least one copdymerizable comonomer comprising from 
about 20 to about 80 percent pendant carboxyiic acid units and from about 80 to about 20 percent pendant 
carfooxytate salt units, blended with at least one disaccharkJe or oligosaccharide, acoaxfing to U.S. Pat No. 
4,788.237. U.S. Pat No, 4.731,067 discusses a copolymer of recurring units of at least one a,pHinsaturated 
mononrier and recurring units of at least one copolymerizaWe comonomer comprising, from about 20 to about 
80 percent pendant cari)0xylic acW units and from about 80 to 20 percent pendant carboxylate salt units, which 
ts blended with at least one monom^- containing at least two hydraxyl groups to produce a water-absorbing 
compositwn upon curir^. See also U^. pat Nos. 4,743.244; 4.813,945 and 4,880.868 which relate to other 
superabs<Mting pdymers. 

However, it would be useful to devise an improved polyurethane compositfon having improved, Ikjuid- 
absorbing properties. 

Accordingfy, it is an object of the present inventfon to provWe a polyurethane compositfon that has Improved 
liquid-absorbing properties. 

It is anotha- object of the present invention to provWe a superabsorbent polyurethane compositfon that can 
be readily produced with available polyurethane technology. 

It is yet another object of the inventfon to provide a superabsorbent polyurethane compositfon that is other- 
wise simflar to polyurethane compositions of conventional absoitancy and which may have sanilar densities 
thereto. 

In canying out these ami other objects of the invention, there fe provided, in one form, a superabsorbent 
foam comprising the reaction product of a polyd with a pdyisoc^nate in the presence of a foam catalyst and 
further in the presence of a polymeric superabsorbent material. 

The terni "superabsorbent" as used in the phrase "polymeric superabsorbent material" is intended to dis- 
tinguish these materials from conventional absorbent materials such as cotton which may absort) up to about 
30% of their own weight of Ptquid by physical adsorption on tfie surface. By contrast polymeric superabsorbent 
materials are capable of absorbing significantly greater quantities of liquid. e.g. up to as much as many times 
their own weight and swell as part of their adsorption nrtechanism. 

It has been discovered that superabsorijent fibers or powdeis may be readily incorporated into foam 
compositions, such as polyurethane and polyisocyanurate resins, to produce superabsort>ent ftjam compo- 
sitions, such as flexible and rigid foams. 

The superabsort>ent materials, which may be in a number of fonns, including, but not limited to fibers and 
powders, are known to be highly absortent of liquids ttiemselves. Generally, these materials are 
organic/inoganfo copolymers, and a particulariy prefenned group of superabsorbent materials are the Fiber- 
sorb® SA Superabsorijent polymers manufactured by ARCO Chemical Company. These materials may be 
more spedficalJy identified as fibers or powders cured fttsn a stable, heat curable aqueous composition having: 
(a) an aqueous polymer composition containing at least 25 mole percent recurring units of an o,p unsaturated 
monomer having in fts molecule at least one or two cartxayl groups or at least one or two other groups con- 
vertible to cart)oxyl groups, wfth (b) from about 0.1 to about 10 total parts by wefght of at least one reactive 
compound p^ 100 parts by weight of the partially neutralized aqueous prfymer composition, tiie reactiv com- 
pound being a water soluble compound bearing a reactive group from ttie group consisting of an amine group 
a hydroxy! group and mixtures thereof. 
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More speciHcally, the superabsorbent fibers or powders can bed fined as being cured from a stab) ,heat 
curable aqueous composition having: (a) a partially n utralizBd aqueous polymer composition prepared by the 
reaction of a base with a polymer containing at least 25 mole percent recum'ng units of an cx,p-unsaturated 
monomer having in its molecule at least ne or two cartx>xyl groups or at least one or two other groups con- 

5 vertible to carboxyl groups, the degree of neutralization of said partially neutralized polymer being within the 
range of from about 0^ to about 0.8 equivalent of total carboxyl groups or groups convertible to carboxyl groups 
oftheocp-unsaturated monomer, with (b) from about 0.1 to about 10 total parts byweightofat least one reactive 
compound per 1 00 parts by weight of the partially neutralized aqueous polymer composition, the reactive conv 
pound being a water soluble compound bearing a reactive group tinom the group consisting of an amine group. 

10 a hydroxyl group and mixtures thereof. 

When the reactive compound contains an amine group, a reacb'on product is formed as the curaEsle aqueous 
composition. The reaction product which is fonned by substituted anunontum carboxylate ionic bonding be- 
tween the unneutralized carboxyl groups on the polymer and the amine groups on the reactive compound is 
stable at room temperature and can be nnade into absorbent fibers through curing with heat When ^e reactive 

IS compound does not contain an amine group, then a reaction product does nc^ form, though the resultant cur- 
able, stable aqueous composition may also be cured upon the application of heat to give at>sori>ent fibers or 
powders. The term "curable aqueous composition" encompasses both the instance where the reactive conv 
pound is an amine and a reaction product is fonned, and the case where amine groups are not present on the 
reactive compound and no reaction occurs, nevertheless a stable, heat curable blend of materials Is created. 

20 The base used for neutralization may be a strong base. 

This stable liquid '^syrup" of this aqueous composition Is cured by heating and drivli^ off the water. The 
reactive compound may contam at least two reactive hydrogens, for example, and may have at least two hyd- 
roxyl groups, two primary amine groups or at least one hydroxyl group and at least one primary amine group. 
The polymer mentioned in the material (a) of the stable, heat curable aqueous composition may include, 

25 but is not limited to a-defin/malelc anhydride copolymers, a-defin/dtraconic anhydride copolymers, a-de- 
fin/acrylic acid copolymers, a-defin/methacryl'tc acid copolymers, vinyl compoundAnaleic anhydride copolynv 
ers, vinyl oompound/citraconic anhydride copolymers, vinyl compound/acrylic anhydride copolymers, vinyl 
compound/methacrylk: add copolymers, alkyi acrylate/maleic anhydride copolymers, allq^ acrylate/dtraconic 
anhydride copolymers, alkyl vinyl ether^maleic anhydride copolymers, alkyl vinyl ether/caraconic anhydrid 

30 copolymers, a-olefin/maleic anhydride/a-olefin terpolymers, and vinyl acetateMialetc anhydride copolymers, 
as representative examines only. 

Other usefid unsaturated monomers which may be used to form a homopolymer or a copolymer witfi other 
such monomers or the copolymers mentioned above indude, but are not limited to, maleic add; crotonic acid; 
fiimaric add; mesaoonic add; the sodium salt of maleic add; tiie sodium salt of 2-methyl-2-butene dicarboxyiic 

35 acid; the sodium salt of itaconic add; maleamic add; maleamide; N-phenyl maleimlde; maleimide; maleic 
anhydrWe (as noted); fumaric anhydride; itaconic anhydride; citraconic anhydride; mesaconic anhydride; 
methyl Itaconic anhydride; ethyl maleic anhydride; diethyUnaleate; methylmaleate; ethylene, propylene, iso- 
butylene, Ci to C4 alkyl methaoylates, vinyl acetate, methyl vinyl etfier, styrenic compounds and tiie like, and 
their mixtures. 

40 SpecHic reactive compounds contemplated in material (b) of the stable, heat curable aqueous composition 
may indude, but are not limited to ethandamine; «ffe-{hydroxymethyl)aminomethane; 3-amino-1-propanol; DL- 
l.amino-2-propanol; 2-amino-1-butand; N-N-dimethylethandamine; diisopropandamine; methyl- 
diethanolamine; triethandamine; 2-(methy!amino)ethanol; and the like and mbdures ttiereof. 

Other reactive compounds in the definitran above indude, but are not limited to, compounds havmg at least 

45 two hydroxyl groups, such as diols; compounds having at least two amine groups, such as diamines; aminoal- 
cohols having at lea^ one of each and mixtures thereof. Specific examples indude, but are not limited to, 
pdyetfiere, such as pdy(ethylene oxide), pdy(propylene oxide), pdy(isobutyiene oxkle), poly(tetramethylene 
oxide), and random and block linear or branched pdyether copolymers of various oxWes; hydroxyl-containing 
compounds such as ethylene glycol, propylene glyod, trimetfiylene glycd, 1,3-propane dtol, neopentyl glycd. 

50 1,5-pentane did, diethylene glycol, dipropylene glycol. 1,4-cydohexane dimethanol, Btsphenol A, 1,4-b/s-(p- 
hydroxyethoxy)bfe-phend, hydroquinone, phloroglucinol, glycerd, erythritol, pentaerythritol, 1,7-dihyd- 
roxylsedoheptutose, and the like; saccharides, such as disaccharides and oligosaccharides; even multi anm 
block copdymers of styrene and alkylene oxid^, such as ethylene oxide, and the like. 

The resultant fibers or powders are known to be very absort>ent or "supef"-absort) nt of liquids induding, 

55 but not limits to such Tiqukls as aqueous sdutions, such as water; alcoh Is; and the like. 

It is anticipated that a wide variety of materials may be used to nhance the liqukjl absorbency prop rties 
of pdyurethane materials vwthin the broad description given above. Induding. but not necessarily limited to the 
materials described in U^. Pat Nos. 4,705,773; 4,731 ,067; 4.743,244; 4,788,237; 4,81 3,945 and 4,880,868 to 
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Bi Le-Khac and assigned to ARCO Ch mical Company, incorporate by reference herein. More details about 
th methods of making the sup rabsorbing materials used herein and their structures may be found in these 
various patents. Materials known under the trade name l_ans al, produced by Nichon Exian, Japan, may also 
besuttabl . 

5 it is anticipated that the $uperabsort>ent materials may be readSy incor[X}rated into most conventional 

polyurethane fonnulatk)ns with few, if any, changes to the fbrmulatton. The superabsorbent materials are simply 
added to the formulation as one of the components and are not prereacted vwth any particular component before 
addition, although this method of addition is not necessarly precluded herein. However, it wSI be appreciated 
that simply adding them to the fonmuJation is a prefenned method since it is readSy integrated into existing fbam- 

10 ing procedures. It is expected that the other properties of the foam will not be adversely affected by the use of 
the superabsort)ent n:)aterials. Broadly, up to 25 parts per hundred (pph), based on the total composition weight, 
are expected to be useful, with up to 20 pph being preferred in one aspect of the invention. An even rmre pre- 
ferred range is lirom about 5 to at)Out 1 0 pph of the superat)Sori>ent materials. 

In accordance with this invention, the remaining polyurethane foam components are expected to be con- 

15 venb'ona!, tndicating that the invention is compatible with standard fanrndations. For example, a variety of 
polyether and/or polyester polyols are expected to be useful in making the pdyurethane compositions of this 
invention. These polyols include, but are not necessanly limited to ethylene oxide (£0) capped polyols and 
pdyots not capped with EO, as well as propylene oxide (PO) and/or butylene oxide containing polyols. The 
polyols may contain blocks or random distributions of these various alkyiene oxides added to suitable initiators. 

20 In one aspect, the polyol preferably has a molecular weight of from about 300 to 10,000, and is typically made 
by the reactton of an inidator havlr^ a plurality of reactive hydrogens thereon with one <r more af kylene oxides. 
Suitable initiators include, but are not Tmvted to , ^ycerin, alkanolamines, alkylamines, aryl or arcHnafa'c amines, 
sucrose, sorbitol, trimethytol propane (TMP), a-methylglucoskie, p-methylglucoside, or other methylglucoside, 
resins of phenol, aniline and mixed phenol anOine, such as methylenedlaniline or bisphenol A. Mannich con- 

25 densates and mixtures thereof, for example. The polyol may be made by alkoxylating the initiator with a desired 
number of moles of an ali^ene osdde. Preferably, the all^ene oxide has finom two to four carbon atoms, and 
is thus, EO, PO, butylene oxide or nrtfadures thereof, as noted. The oxides may be mbced upon addition, or may 
be added to the polyol initiator chain separately to form bfocfcs or caps. In one aspect, a mixture of ethylene 
oxide and propylene oxide is added to the initiator. The aOcoocyiation may or may not be catalyzed; KOH is a 

30 commonly used catalyst, although others may be employed. For example, double metal cyankie catalysts may 
be employed, in particular zinc hexacyanooobaltate, and the polyols may be prepared in accordance the 
methods described in U.S, PaL Nos. 3,029, 605; 3.900,518; 3.941,049 and 4,355,100, Incorporated by refer- 
ence herein. AHemativefy. varksus polymer polyols may also be employed as completely repladng or in con- 
junction with suitable polyd ccunponents. 

35 A catalyst is typrcally employed in preparing polyurethane and polyisocyanurate foams in the conventional 
manner. Generally, catalysts to make rigkl polyisocyanurate foams provkie nrtore cross-linking than do catalysts 
used to make more flexible polyurethane foams. Such catalysts may inckide one or more of the following: 

(a) Tertiary amines such as Irimethylamine; triethylamine; N-methylmorphdine; N-ethylmorphdine; N,N- 
dimethylbenzyiamine; N,N-dimethylethanolamine; N,N,N',N'-tetramethyl-1,3-butanediamine; N,N- 

40 dimethylpiperazine; 1,4-diazobk;ycio p>.?.?]octane and the lace; 

(b) Tertiary phosphines such as triall^phosphines; dialkylbenzylphosphines. and the like; 

(c} Strong bases, such as alkali and alkalbe eartti metal hydroxides; alkoxkles; and phenoxkies; 
(d) Addic metal salts of strong ackJs, such as ferric chloride; stannfc chloride; stannous chloride; antimony 
trichlcmde; bismuth nitrate and chloride; and the like; 
45 (e) Chelates of various metals such as those which can be obtained frc»n acetyfacetone; benzoylacetone; 
trifJuoroacetyl acetone; ethyl acetoacetate; salic^aldehyde; cydopentanone-1-carboxylate; 
acetytacetoimine; />rs-ace^lacetonealkylenediamine; salicylaldehydeimlne; and the like, with various met- 
als such as Be, Mg, Zn, Cd, Pd, Ti, Zr, Sn, As, Bi, Or, Mo, Ma Fe. Co, and Ni; 

(0 Aicoholates and ph^iolates of various metals, such as Ti(OR)4; Sn(OR]4; AI(OR)3; and the like, wherein 
so R IS alky] or aryl, and the reactton products of ateohdates with carfooxyfic ackte, p-diketones, and 2-(N.N- 
dtalkylamino}dlcohols; 

(g) Salts of onganfc adds with a variety of metals, such as alkali metals, alkaline earth metals, AI. Sn, Pb, 
Mn, Co, Ni and Cu, ffiduding, for example, sodium acetate, tannous octoate, stannous leate, lead 
octoate, metallic driers such as manganese and cobalt naphthenate, and the like; and 
S5 (h) Origanometailic derivatives of tetraval nt tin, trival nt and pentavalent As, Sb, and Bi and metal car- 
bonyts of iron and cobalt 

Of course, oombtnafions of any of the above polyurethane catalysts may be employed. Usually, the amount 
of catalyst ^ployed ranges trom about 0.01 to about 5.0 pbw proent, ba^ <m 100 pbw of the polyd. More 
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often, the amount of the catalyst used rs about 0^ to atwut 2.0 pbw. 

Th pdyol component for the poiyurethane composition is reacted in th pres nee of one or more of the 
above catalysts with a polyisocyanate according to conventional procedures- The polyisocyanat used may 
be any aromatic or aliphatic polyisocyanate, such as toluene dlisocyanates (TDIs); polymeric isocyanat s and 

5 aliphatic dlisocyanates. Typical aromatic polyisocyanates include, but are not limited to, m-phenylene 
diisocyanate; p-phenylene diisocyanate; polymethylene pdyphenylisocyanate; 2,4-toluene diisocyanate; 2,6- 
toluene diisocyanate; diantsidine dftsocyanate; bftdylene diisocyanate; naphthaIene-1,4-drisocyanate; diphe- 
nyjene-4,4'-dilsocyanate; aliphatio-aromatic diisocyanates, sudi as xylylene- 1,4-drisocyanate; xylylene- 
1,2-diisocyanate; xyIylene-1,3-diisocyanate; />/s(4-i«)cyanatophenyl)methane; dfe(3-methy»-4-lsocyanatDphe- 

10 nyOmethane; and 4,4'-diphenyfpropane diisocyanate. Suitable aliphatic diisocyanates would mdude iso- 
phorone diisocyanate; hexamethyfene diisocyanate; and methylene-Jb/s^dohexylisocyanate. Toluene 
diisocyanates are preferred, in one aspect of the invention. 

Aromatic polyisocyanates suitable for use include methylene-bridged polyphenyl polyisocyanate matures 
which have a functionality of from about 2 to about 4, These latter isocyanate compounds are generany pro- 

15 duced by the phosgenation of corresponding nri^hylene bridged polyphenyl polyamines, which are con- 
ventionally produced by tiie reaction of formaldehyde and prinrary aromatic amines, such as aniline in th 
presence of hydrochloric add and/or other addic catalysts. 

Foaming is carried out in the presence of water and, optionally, additional organic blowing agents. The 
water is nonnally used in amounts of 0,5 tD 15 parte by weight. prefiBrably, 1.0 to 10 pbw based on 100 pbw of 

20 the polyd present The organic blowing agents optionally used along witfi tiie water are known in tiie art and 
may indude. but are not limited to, monofluorotrichloromethane, difluorodichloromethane, methylene dichlorie 
and ottiers generafly known in the art Additives to regulate the cell size and the cell structure, for example sili- 
cone surfectants such as dimethylpolysilioxanes, may also be added to the foaming mbdure. RDers, dyes or 
plasticizerB of known types may also be used, of course. These and otiier additives are well known to those 

25 skilled in the art 

It has been additionally discov^ed that the use of propylene carbonate In the mbcture permits the mixture 
to have a tower viscosity and allows better handling of ti^e superabsorbent material In the polyoL The propylene 
cartwnatB could be provided in a tbmi mixed wtth a catalyst such as ARSET® catsdyst, a propylene carbonate/ 
amine catalyst mixture produced by ARCO Chemical Company. Otfier alkyiene cartwnates, such as ethylene 
30 carbonate, are also expected to be useful herein. In one aspe<^ of the invention, from 2 to 50 pbw of an alkylen 
carbonate may be used, witti 5 to 20 pbw being a narrower range applicable under certain conditions. 

ft is to be understood that the polymeric superabsorbent mat^l may be incorporated 'mto the foam-forming 
reaction mixture in fully cured or notfiifly cured, e.g. uncured fonm. 

The metiiod and superabsorbent polyurethanes of the invention will be lurtiier described with respect to 
35 the foOowing illustrative examples. The Rbersorb material used in all Examples is Rbersorb SA 7000. 

EXAMPLES 1 -3 

The fdlowing foTinjIations were mfaced and poured Into a foaming box 10 x 5 x 5 Inches. All units are in 
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grams unless otherwise noted. 










Example 


1 rContron 


2 






SF5505.Polyol 


100 


100 


100 


45 


L6202 SUicone 


1.1 


1.1 


1.1 




Amine 1/2/3 Catalyst 


0.21 


0.21 


0.21 




Water 


4.0 


4.0 


4.0 


SO 


T-10 Catalyst 


0.4 


0.4 


0.4 




Propylene Carbonate 


10.0 


10.0 


10.0 




Fibersorb® SA 7000 Superabsorbent 


0 


3.0 


6.1 




Rber(l/8" long fibers, ppb) 


parts/100 


parts/100 


pans/100 


55 


TDI 


48-9 


48.9 


48.9 




Foam Density (pcf) 


2.01 


2.1 


2.2 
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Each of th foams toe* about 30 seconds to rise after which each was postcured at 120*C. fbrfive minutes. 
The resulting foams had comparabl densities. 

Each of the foams was then soaked with d ionized water. Then the amount of water retention was 
measured after a force of 1.2 psi was applied f r on minute and the retention after a full squeeze was 
noeasured. The results of the water absorbent^ are shown in the following TaWe 1. 

TABLE I 
Water Absorbency Results 
Example 1 fContron 

Free Swell (g/g) 2L8 
Retention, g/g at L2 psi. 5.2 
Full Squeeze Retention^?' ^sXC^^) i ,9 

The results of the experiments indicate that it is possible to blend superabsorbent fibers into urethane foam 
fbnnulations in the presence of propylene carbonsde to obtain excdlent quality polyuiethane foams that have 
the ability to retain water and other liquids to a considerably greater de^e than foams without such fibers, 
and thus can be used as a superat>sort)ent polyurethane sponge or the like, 

EXAMPLES 4 and 5 

The following Examples demonstrate the preparation of the superabsorbent polyurethane foam which uses 
high levels (9.1 and 122 pph) of Rbersorb fibers. The control data without superabsorbent was given in the 
origmal set of examples. 



2 


1 


22.2 


19.8 


7.3 


9.7 


4.6 


8.0 



Thanol® SF 5505 polyol 
L 6202 silicone 
Amine 1/2/3 catalyst 
Water 

T-10 catalyst 
Propylene carbonate 
Fibersorb (1/8" long) fibers 
TDI 

Water Ah sorprion Prnp erritts 
Foam Density. Ibs/ft3 
Free Swell (g/g) 
RetentioQ, g/g at 1.2 psi 
Full Squeeze Retaition/g/g) 



4 


1 


100 gms 


100 gms 


1.1 


1.1 


0.21 


0.21 


4.0 


4.0 


0.4 


0.4 


10 


10 


15 


10 


48.9 


48.9 


2.1 


-2.2 


25.1 


23.0 


13.1 


14.9 


11.1 


12.1 
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EXAMPLES 6 aad 7 

The following examples demonstrate the preparation of the superabsort)ent polyurethan foam in the abs- 
ence of propyl ne carbonate. A control (Example 6) without the superabsorbent is also shown for comparison. 
Note all arrwunts are given in grams. Most water retention properties improve, although the free swell value 
decreases w*rth the Rbersorb powder addition. 



Thanol SF 5505 polyol 
Thanol F-3550 Polyol 
L 5770 silicone 
TexcatZF-51 Catalyst 
*5 Amine 1/2/3 catalyst 

Water 

T-10 catalyst 
Fibersorb powder 
TDI 



20 



Water Retention Properties 
^ Free Water Pickup (5 MiiL) g/g 

Free Swell (g/g) 
Full Squeeze Retention/g/g) 



6 


7 


15 gms 


15 gms 


15 


15 


0-3 


0.3 


0.1 


0.1 


0.1 


0.1 


1.2 


1.2 


0.08 


0.08 


0 


4.5 


15.6 


15.6 


2.0 


3.0 


25.0 


17.5 


2.0 


10.5 
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EXAMPLES 8— 11 

Tliefollovnng examples denwnstrate the preparafen of superabsorte 
powder. Note that the control examples without the Fibersort) materials was given in previous Example 1. It 
wUI be seen that the water retention properties improve vwth greater Rbersorb powder levels, and tfiat the foam 
densfty remains generally the same for all examples. 
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IS 


11 




Thanol SF 5505 polyol 


100 gms 


100 gms 


100 gms 


100 gms 


45 


L-6202 silicOTie 


1.1 


1.1 


1.1 


1.1 




Amine 1/2/3 catalyst 


0.21 


0.21 


0.21 


0.21 




Water 


4.0 


4.0 


4.0 


4.0 




T-10 catalyst 


0.4 


0.4 


0.4 


0.4 


60 


Fibersorb powder 


5 


10 


15 


20 




Propylene caibonate 


10 


10 


10 


10 




TDI 


48.9 


48.9 


48.9 


48.9 



55 
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Foam Properties, Water Retenrion 



Free Swell (g/g) 


27.9 


25.1 


25.0 


22.8 


Retention, g/g at 1.2 psi 


10.1 


15.2 


16.0 


18.0 


Full Squeeze Retention (g/g) 


7.4 


10.9 


12.4 


13.5 


Foam Density, lbs/ft3 


2.19 


2.17 


2.13 


2.19 



EXAMPLES 12 and 13 

The following examples demonsfratB the preparation of the superabsort)ent polyurethane foam in the pre- 
sence of Freon 1 1 as a secondary blowing agent A control without the superat>sorf}ent is also shown for com- 
parison. Note that all snounts are given tn grams, ft wSI be apprec^ted that the water retention properties are 
greatly increased. 

12 11 

Thanol SF 5505 polyol 15 gms 15 gms 

ThanolF.3550Polyol 15 15 

L5770siHcone 0.3 0.3 

TexcatZF-51 Catalyst 0.1 0.1 

Amine 1/2/3 catalyst 0.1 0.1 

Water 1.2 1.2 

T-10 catalyst 0.08 0.08 

Freon 11 3.0 ,3.0 

Rbersorb powder 0 4.5 

TDI 15.6 15.6 



Water Retention Properties 

Free Water Pickup (5 Mm.) g/g 2.5 6 

Free SweU (g/g) 30.0 20.3 

Full Squeeze Retentioii^(g/g) 2.1 11 .6 

&tc<r 

Many modifications may be made in the polyurethanes and polyisocyanurates of this invention and their 
m^hod of production without departing from the spirit and scope of the invention, which is defined only in the 
appended cfaims. For example, one sidlled in the art could adjust the temperature, pressure, reactants, pro- 
portions and modes of additions within the parameters set forth to provide potyurethane and pdyisocyanurate 
teams with partioularty advantageous properties. It is also anticipated that the use of polyethylene oxide potyols 
would greatly enhance the superabsorbency of the foam within the scope of the invention. It is also anticipated 
that the foairs of this invention would t>e suitable as an agricultural growing nr^dium, such as a germinating 
base capable of retaining relatively large quantities of water. 

Additionally, the use of polyester polyols as well as various isocyanates, such as, but not lonited to MDI 
(methylene dnso<^anate) are also anticipated, it is add^onaOy expected that different forms of the superab- 
sorbent materials, such as fibers and powders may b useful. It is furth r anticipated that this inv ntioncanbe 
used with oil absort^ent fibers to produce oil absorbing flexibi and rigid foams which areabi to retain oil under 
pressure as well. 
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GLOSSARY 

Amine 1/2/3 Amine catalyst containing 1 part LV33 catalyst (33% 
triethylenediamine in dipropylene glycol, made by Air 
Products & Chemicals, Inc.); 2 parts Al catalyst 
(dimethyl amine ethyl ether, made by Union Carbide 
CorpO and 3 parts polyetber polyoL 

ARSET® catalyst Reaction product of propylene cartwnate and amine 
catalyst made by ARCO CSiemical Company. 



Fibersorb® Trade name for a family of organicMoiganic 
polymer copolymer snperabsorbent materials made be ARCO 

Chemical Company. 

L6202SiUcone; Silicone surfactants mamufactured by Union Carbide 
L 5770 Silicone J Corp. 



Texcat ZF-5 1 Amine catalyst blend containing triethylene diamine, 
fet^-dimethylaminoethyl ether and dimethylamino- 
ethanol in dipropylene glycol, made by Texaco 
Chemiral Co. 

A glycerin initiated polyether of propylene oxide and 
ethylene oxide mocUfied witih the diglycidyl edier of 
Bisphenol A, with a hydroxy! number of 48 and 
containing essentially secondary hydroxyl groups, 
made by ARCO Chemical Company, 

A glycerin-initiated polyether polyol of propylene 
oxide and ethylene oxide with a hydroxyl number of 
34 and a primary hydroxyl group content of 80% 
based on the total hydroxyl content of the polyether, 
made by ARCO Chemical Company. 

T-10 Catalyst A 40-50% solution of stannous alkyl hexoate in di-(2- 
ethylhexyl) phthalate. 



Thanol® F-3550 
polyol 



Thanol® SF 5505 
polyol 



9 



EP0 453286 A2 



Claims 

1. Asuperabsorbentfoam comprising the product of reacting at least one polyol with at least one polyisocyan- 
ate under foanv-forming oonditi ns and In the presence of at least one polymeric superabsorbent material. 

2. A superabsorbent foam comprising polyurethane or polyisocyanurate foam having dispersed therein 
polymeric superabsort)ent material. 

3. Asuperabsorbentfoam as daimed in dakn 1 (Mrdaim2characterisedinthatsaidpolymericsupefabsortjent 
material comprises an aqueous polymer and a reactive compound. 

4. The superabsorbent foam of daim 3 wherein the polymeric superabsorf>ent material comprises 

(a) an aqueous polymer containing at least 25 mole percent recurring units of an ccp-unsaturated mono- 
mer havir^ in its molecule at least one pendant group selected from carboxyl groups and groups con- 
vertible to cartx)xyl groups, and 

(b) fiTom about 0.1 to about 1 0 total parts by weight of at least one reactive compound per 100 parts by 
weight of the aqueous polymer, the reactive compound being a water soluble compound bearing agroup 
selected from amine groups having at least one hydrogen atom attached to a nitrogen atom, hydroxyl 
groups and mbctures thereof. 

5. The superabsorbent foam of daim 4 wherein some but not all of said pendant groups are free carlxsxylic 
acid groups and some but not all of said pendant groups are neutrafised cartxixylic add groups. 

6. The superabsorbent foam of daim 5 wherein the ratio of finee carboxylrc acid groups to neutralised car- 
boxylic add groups in the polymer is in the range 1:4 to 4:1 and neutralisation is by nrieans of a base. 

7. The superabsori3ent foam of any one of dain^ 4 to 6 wherein the polymer of (a) is derived from maleic 
anhydride, and the reactive compound is selected fipom compounds having at least two hydroxyl groups, 
compounds having at least two amine groups, amtnoaloohols and mbdures thereof. 

8. The superat)Sorbent foam of any one of daims 1 to 7 where the proportion of superat)sort)ent material 
ranges up to about 25 parts per hundred, based on the total superabsorbent foam, by weight 

9. The superabsort>ent foam of any one of daims 1 to 8, where the superabsortsent material is in the form of 
powder and/or fibre. 

10. The superabsortient foam of any one of daims 1 to 9, obtained from a reaction mi)cture which additionally 
indudes an alkylene cartx)nate. 

11. The superabsorbent foam of daim 10 where the amount of alkylene carbonate in the reaction mbrture 
ranges from 2 to 50 weight percent 

1Z The superabsorbent foam of daim 10 or daim 1 1 where the alkylene cart>onate is propylene carbonate, 

13. A method of maldng a superabsort)ent foam as daimed in any one of daims 1 to 12 comprising reacting 
at least one polyol with at least one pdylsoc^nate under foanvforming conditions and in the presence of 
said polymeric superabsort^ent materiaL 

14. A method for growing plants employing a superabsorbent foam composition as a growing medium com- 
prising the steps of: in any order 

(a) introdudng water Into a growing medium ccwnprising a superabsorbent foam as daimed in any one 
of daims 1 to 12, 

(b) providing seeds upon or within the growing medium; and 

(c) g rmlnatingth seeds upon or within th growing medium 

15. Theus ofa^perabsorbentnrjaterial as daimed in any neof damis 1 to 12 in oras a growing medium 
for growing plants. 
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